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for which Texas is famous-blew steadily all night, the 
early flvin hours were just a3 rough as those at, noonday. 
When 1 fi E t found the, rough flying so early in the morn- 
ing I was much concerned and sought everywhere for a 
reason. I think an officer told me it was due to the wind 
blowing all night. I watched it thereafter and found I t  
to be a fact. 

I feel that nom of the boys have exaggerated when they 
told you of tho 
from “bumps.” %bile my greatest lift or fall wou d not 
esceed 1,500 feet I know of much greater. 

Yen eat drops and lifts they have 

DISCUSSION. 

The bumpiness of a wiird that has blown all night seenis 
to be owing to the turbulence induced in the wind as it 
goes over the uneven ground. In  much of Texas the 
unevennesses of scattered woods and occasional valle s 
would be enough to  produce the effect observed. T te  
turbulence created in this way gradually reaches to 

ater heights: thus the wind that has 

perhaps 1,000 to 3,000 feet.-(?. F. Brccks. 

ster and 
g w n  all nig 8“ t may be turbulent through a layer of 

e 
AERIAL CONDlTlONS IN AFRICA. 

Some notes on the use of the aeroplane in African ex- 
ploration by Lieut. L. Walmsley in the Geographical Jour- 
nal for November (voI. liv., No. 5 )  are valuable in giving 
the results of experience. Mr. Walmsleg oints out that 
“air pocket,s” are normally encountered a uring the day- 
time in tropical Africa up to a hei h t  of about 6,000 feet,. 

Africa in the morning and evening, when the light was 
not favorable. Ahove 7,000 feet,’however, he thinks that 
o erations could he c a n i d  out all day long.-Natwe 
(eondon.), Dee. 11, 1919, p .  3379. 

An Airman’s Experience in. East Afidca..-!Bere is much 
of interest to meteorologists in the articles h Leo Walms- 
ley entitled, “An Airman’s Experiences in Hast Africa,” 
which have ap eared in B~aekwood’8 Mag&ne (Novem- 

The author, who served as an aeroplane observer during 
the war, gives a vivid amount of his experiences. The 
dangers due to the “bumpiness” of the air were fre  uently 
serious. In the “most terrific ;bump of all” “ t l e  ma- 
chine dropped like a stone 200 feet a t  least, and at such 
a rate that my field lasses were whipped off my shoulder 
a id  were cauaht in t fe  ri gin , two or thrae yvards behind. 
The ilot’s gyasses held 8 y  $e strap on hls flying cap, 

his head.” Other adventures included flying through 
clouds almost into the flank of a mountam and reoon- 
naissance carried out whilst surrounded by thunder- 
storms on all sides.- Meteoro2qg.ical O$i.ce Circ. 43, Ja:n..’B, 
1990, p .  2. 

Over E pt a.nd the Sudun..’-The desert is the play- 

them flat. It blows now hither, now thither. Here i t  
lifts up the sand in great clouds that darken the sun. 
There it pours down the blessed rain. And the sand 
drinks up the rain, and laughs. That is how we found 
the desert in our first two days’ flight. * * * 

Heavy rain and a bad wind kept us at  Heliopolis until 
9:lS a. m., February 23. We then ot away, intendin 
to make Assuan in the day. Soon d ter startin we ha 
trouble with the port-engine petrol pump. * * 

As a result he had to do his aeria s photography in East 

ber and Decem i er, 1919). 

and P or two seconds they were suspended in the air above 

ground o 3y the winds. The wind builds up hills and lays 

f 
1 From Bn article 0x1 “ Caim-Cape Flights: Why they failed," by MaJ. C. C. Tumer. 

We saw little blue sky; and soon the sun was almost 
completely obscured by mist. About noon a sandstorm 
was seen away on our port bow, and very nienacin it 
looked. Indeed, neither the desert nor the sky has n 
smile for us that day. The sandstorm whipped the 
surface of the desert almost white, the foam of this 
waterless ocean, and it swept on, an ugly ay-brown 

are th inp  to be avoided by aeroplanes: they would strip 
struts and wings and propellers. Rain is bad enough, 
as we were soon to know. It frayed the cutting edges 
of our propellers, making mauy bad patches whch had 
to be repaired and repainted at  the first landing. 

We 
were looking for Assiiit, and a t  the very time we were 
nearly due we were over a place that tallied with it by 
our map. We landed at  1: 15 on .the sand close to the 
houses, and immediately a picturesque crowd of men 
and boys came running toward us. * * * 
On the followin morning it was raining, after a 

dogs in our sleeping hags on the sand of our host’s tent. 
Owing to the delays caused by the weather and the 
distance of supplies we did not get away from Assiut till 
1b:45, which meant flying through tlie hottest hours of 
the day, and we were very soon to know what the sun 
can do. The wind, however, was in our fa-ror to tlie 
extent of about 18 miles per hour, and we had strong 
hopes of making Wady Halfa in one flight. We got 
awayin grand style. * * * 

The sky rapidly cleared, and before long there was 
scarcely n cloud to be seen. But that was after a bad 
patch of rough work for the pilot when the machine, 
under lumps of hea.vy cloiids, seemed reluctant to keep 
altitude. There was a time when it looked as if we wero 
in for a return of the previous day’s trouble. 

Flying at a height of 5,000 and 6,000 feet-under these 
skies, and with 10,000 square miles of desert spread out 
below, was estraordinarily impressive. But even under 
a pure blue sk the desert looks terrible. At one part 

although to the ex ert eye a faint thin line hugging the 

the river. * * *.-%;------.tics (London), Mar. $5, 
19$0, p .  $53. 

cloud that must be hell for anyone in it. r andstorms 

The rain got worse, and made visibility poor. 

curiously warm nig % t. We hac1 slept the sleep of tired 

of that day’s fi ‘ght nothing was I-isible but the desert, 

horizon on one si Lp e mi h t  have revealed the valley of 

SOUTHERLY WINDS AT HIGH ALTlTUDES OVER LANSINO, 
MICH., DURING SLEET STORMS OF JANUARY, 1920. 

By C. G. ANDRUE. 
[Weather Bureau. Lansing, Mich.. July 9,1920.1 

In studTing Mr. C. LeRov Meisingcr’s pa.per on “The 
Precipitation of Sleet and the Formation of Glue in the 
Eastern United States, January 20 to 25, 1920,’’ which 
a peared in the February number of tlie MOFTHLV 
$EATHER REVIEW, 1920, pages 73--80, 1 found in 0111‘ 
local pilot-balloon records .t,wo items which Mr. Meisinger 
did not ossess at  the time of writing the paper. 

The i%st of these is pertinent tao his clisco~ion (p. 
76, c,olumn 2) of the wind bonndary find cloud forming 
levels above this meridian, and is in the form of a note 
on the pilobballoon ascension report at  7 R. m., Januarv 
21, 1920. This note refers to the 5!10 alto-utratus cloud 
covering observed a t  that time and reads: ‘White stria- 
tions of alto-stratus filaments north to south, but moring 
ra idly from west.” This seems to me to he a clear 

the westerly current by another current from the south. 
I think this was one of the occasions when this cross- 
hatched effect was very noticeable. 

in !i ication that the clouds formed from vapor thrust into 



JULY, 1920. MONTHLY WEATHER REVIEW. 401 

The other item is the finding of the balloon identifying 
tag, attached to the balloon released here a t  3 p. m., 
January 21, 1920. It was found late in April, 185 kilo- 
meters from Lansing. along azimuth 80’ (East 10’ 
north), a t  a point 5 miles northeast of Port Lamhton, 
Ontario. This balloon was observed up to an altitude 
of 6 kilometers, during which altitude a westerly gale 
without soutli.e.rly component was found. From the 
time i t  was lost to view at 31 kilometers distance until 
it landed at  Port Lamhton it pursued a course averaging 
78 degrees, part of which contn.ins the north component 
whioh existed over this part of the country in the lowest 
%kilometer layers of the atmosphere. Therefore, the 
wind, durin A large part of the voyage to Port Lambton, 

high rate of speed, indicating a large southerly component 
of velocity. 

While there is nothin definite at  hand concerning the 

of interest to know that it existed somew ere above the 
6-kilometer level of the air. 

Both of these items are in accord with the conclusions 
which were arrived at  in the discussions of sleet and 
glaze. 

must have a een from a nearly southwest direction a t  a 

altitude where the sout a erly component grevailed, it  is 

THE STRUCTURE OF THE ATMOSPHERE WHEN RAIN IS 
FALL1 NQ. 

By 1’. BJERKK’RS. 

[Abstnrtt~’d Irom Quart. Jour. Roy. Ifrteorolwlral Poc., April, lm. No. l94,46: llS-13S, 

In this lecture before the Royal Meteordogical Society 
Prof. Bjerknes presented later developments of study by 
H. Solberg: and J. B. Bjerknes under his direction, arisin 
from the bcandinavian weather begun in the interests o 
da.ily detailed local forecasting in Norway, in the summer 
of 1918. Earlier Bjerknes apers (this REVIEW, Feb.; 
1919,47:90-99) made dear t K e nature of wind circ.ulation 
in cyclones and the cause of the distribution of rainfall as 
it was. Cold air already in the region, when attacked on 
the flank. by relatively warm a.ir is overriclden by the 
latter and a moving rain-stripe 150-300 km. wide is 
formed by the consequent precipitation. Associated 
with this rain-stripe and at  another an le to it is a narrow 
stri e of intense rainfall marking t h e h e  where cold air 

(See fig. 1.) The former is called the steering-line and the 
latter i s  the well-known squall-line. In  this new pa er 

and the magnitude of the operation estimated. The rain- 
fall ordinarily occurring in the belt immediately east or 
north of the steering-line is said to represent 1,000 million 
H. P., or the equivalent of a waterfall equal to fifteen 

dhc. 13S-140,li figs.] 

!i 

un a erthrusts the western flank of the warm current. 

the conditions in some specific cases are carefully descri f ed 

Nia aras. 
T t e  concluding p a r q p p h  ‘of his discussion of the 

moving cyclone is worth quoting: 
The ap arance of the sky in the different parts of a cyclone, at 

different Gtances from ita center and in diffepnt situations relative to 
the steering and squall-lines, is so characteristic. and develops in so 
t.ypica1 a yay dun% the pasaage of the whole system. that it will alwavs 
he r e c r z e d  when one has once become acquainted .with it. bf 
coum e formation of clouds and rain of local to ograbhical origin 
may c h y  the picture, but not in general bey?nc?recognition, and 
these loca chan s of the picture should be studied carefully at every 
place. When gs is done, observation of the phenomena of the sky 
will be eeen to have an importance equal to the study of the weather 
chart, especially for short-ran forecasta. The time should be past 
when weather forecasts are magas bureau work in an office from which 
only a narrow strip of the sky is seen. 

A distinctly new contribution to local forecasth5.h 
brought out in his description and explanation of the N- 
tribution of local thunderstorms in Norway in a selected 
6-day period in summer. The showers developed by day 
only where solar winds (i. e. sea breezes and valley 
winds) converged, but not all such points of convergence 
had showers on the first, second, or even third day; It 
was found that not till moist air arrived from the sea was 
it possible for showers to develop over inland convergence 
points. The diver ence points were, of course, over 
glaciers, fiords, and Y arge lakes, and hence these and their 
surroundings remained dry on account of degcending air; 

FIG. l.-Dlstrlbution of cloudiness and preeipitstion in a moving cyclone. 

After the third day, however, nocturnal rains began to 
occur over such valle areas, for the cold mountah 

tively w m ,  moist air over thse bodies of water and them 
shores. 

Rains in cyclones a?d such local showers are due to new 
air and to overrunning, up-thrust, or local heat con- 
vec tion. 

For greatest success the forecaster should find the 
region of convection, using stream-line charts, and by 
observation of humidity and other factors follow !he 

front of new air. With such informatlon, 

where precipitation will occur, and the method seems to 
hold the possibility of foretelling how much will fall as 
well.-C. F. B. 

breezes at  night smoot K ly underran and lifted the rela- 

detailed advancinf orecasts are now being made as to when and 


